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DIVISION OF FORESTRY. 

FOREST AND ORNAMENTAL TREE SEED AND SEEDLINGS FOR 
SALE AT THE GOVERNMENT NURSERY. 

The Division of Forestry keeps constantly on hand at the Govern- 
ment Nursery, seed and seedlings of the important native and introduced 
trees. These axe soil at prices just cove ing the cost of collection or 
growing. 

The list includes loth forest and ornan ental trees, such as Silk Oak, 
Koa, rarioiiB speciea af Eacalyptus, Golden and Pink Showers, Pride of 
Indi», Poiiioiana, Al,i-.zi«, etc. The prici of the seed varies from 10 
to 50 cents per ounce. The seedlings may be had for 2% cents each, 
except a few kinds which are 5 cents. Seed of the various palms is also 
for sale; the price per 100 varying from $1.00 to $2.50. All seed is tested 
before being sent out, which insures its being good. 

All communications in regard to seed or trees should be addressed to 
David Haugh3, Forest Nurseryman, Box 207, Honolulu, Hawaii. 

C. S. JUDD, 
Superintendent of Forestry. 



DIVISION OF ENTOMOLOGY. 

To give information about insects free of charge is one of the duties 
of this Division, and Hawaiian readers are hereby invited to make in- 
quiry in person and by mail. In order to be able to advise intelligently 
or send the right kind of useful insects for relief, we like and sometimes 
it is indispensable for us to see the insects suspected or caught in the act, 
also specimens of the injury. In a tin with a hole or two, or a wooden 
box specimens may be mailed by parcels post. When specimens are 
not accompanied by letter always write your name and address in the 
upper left-hand corner of the nackage. Address all communications 
SUPERINTENDENT DIVISION OF ENTOMOLOGY, P. O. BOX 207, 
SONOLULU, HAWAII. 

EDW. M. EHRHORN, 
Superintendent of Entomology. 
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Reports of the various divisions of the Board of Agriculture 
and Forestry for two months will be found in this number. x They 
show in general effective work and progress by the chiefs and 
their assistants. 



In its issue of June 5 the Agricultural News (West Indies) 
devotes a page to a review of the reports of the Hawaii Experi- 
ment Station for 1913 and 1914, to which it calls attention in its 
editorial notes, where also a recent article in the Forester, on 
pearl oyster culture, commenting upon one in the News itself, is 
mentioned. 



It is clearly proved in the Journal of the Board of Agriculture 
for April, 1915, says the Agricultural News, that tubercular fowls 
may be a serious source of infection as regards pigs. On exam- 
ining the organs of a total of 118 tubercular pigs, it appeared 
that eighty-six of them contained bacteria identical in every detail 
with tubercular bacteria, twenty-eight contained bovine bacteria, 
and in the remaining four cases the bacteria deviated in form 
from botrt types, but in two cases closely resembled the avian 
type. On the whole, the results of the investigation show that 
the overwhelming majority of the cases of mesenteric tubercu- 
losis are of a local character, and almost exclusively due to 
avian tubercular bacteria. 



Hawaiians on their travels this summer might do worse than 
take in Oklahoma state fair and exposition, at Oklahoma City 
from September 25 to October 2. Printed matter concerning it 
has been received, which indicates that this, one of the newest 
stars in the Union constellation, will shine brilliantly on the occa- 
sion. 



The department of agriculture has issued a bulletin upon 
"Zygadenus or Death Camas," a plant which is found through- 
out the United States. In appearance it is grass-like, growing 
from a rootstock or bulb which looks like an onion; while the 
flowers are greenish white or yellow and somewhat resemble 
mignonette. In the Northwest the plant is known by numerous 
common names, such as lobelia, soap plant, alkali grass, water 

1 
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lily, wild- onion, hog's potato, squirrel food, poison sego, etc. 
No satisfactory or practical remedy for its effects upon stock has 
been found, although it is stated that animals becoming sick from 
eating it should be kept quiet, and that under this treatment 
many will recover. 



DIVISION OF ANIMAL INDUSTRY. 



REPORT FOR APRIL. 

Honolulu, April 30, 1915. 
Board of Commissioners of Agriculture and Forestry. 

Gentlemen : — I beg to submit herewith my report for the month 
of April, 1915: 

BOVINE TUBERCULOSIS CONTROL WORK. 

As will be seen from the appended report of Dr. Case's, the 
eradication of bovine tuberculosis which was begun five years 
ago this month, is rapidly approaching the desired goal. The 
question raised before the Agricultural Committee of the recent 
Legislative Assembly, as to whether it would be possible to com- 
pletely eradicate bovine tuberculosis from this Territory, and 
whether, when once eradicated, it would be possible to prevent 
its reappearance seem to be definitely answered by the results be- 
fore us here, as well as by the facts observed elsewhere, notably 
on the Island of Jersey, where bovine tuberculosis has never gain- 
ed entrance. While it has required five years to reduce the num- 
ber of dairy cattle affected with tuberculosis on the Island of 
Oahu from more than thirty per cent to less than two and one- 
tenth per cent, we feel justified in claiming that the remaining 
small number of affected animals carl be located and disposed of, 
and the last trace of infection eradicated if the systematic work 
of testing is continued for another year. The work will be facili- 
tated much if local sanitary authorities are willing to enforce 
their own statutes and adhere to the requirements of the ordi- 
nance which makes the issuing of a milk permit dependent upon 
the applicant's dairy herd having been tested and found free from 
bovine tuberculosis. ...... 

. To abandon the work now would mean a speedy return to the 
conditions of five years ago, the time required to reach this condi- 
tion depending entirely upon the measures taken by each indi- 
vidual dairy owner to protect his clean herd against the infection 
from his neighbor's diseased herd, unless it is decided by this 
Board to proceed against bovine tuberculosis as it has done 
against glanders among horses and mules, that is, deal with it 
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as an infectious and contagious disease transmissible to human 
beings and as such dangerous to public health. That this has not 
been done before was due to the great prevalence of the disease 
and the lack of funds wherewith to indemnify the owners of dis- 
eased cattle. It was therefore left to the dairymen gradually to 
clean their herds of infected animals and obtain remuneration for 
them through an increase in the price of milk. In this manner 
nearly ninety per cent of the milk producers on Oahu have grad- 
ually cleaned their herds, and there remains but a limited number 
who still harbor the infection and who seem to find it profitable to 
do so. When therefore a bill providing for the indemnification 
of the milk producers still having infected animals in their pos- 
session, was introduced before the last legislature it was actually 
defeated by these same dairymen for whose benefit it was pro- 
mulgated. 

Under these circumstances it would not seem necessary for this 
Board to be deterred any longer, as regards the complete eradica- 
tion of the disease, at least. if the statement on the basis of which 
the indemnification bill was defeated is proven correct, i.e., that 
ninety per cent of the local milk producers did not want any in- 
demnification. It must also be borne in mind that the dairymen 
who have sacrificed varying numbers of their cattle in order to 
clean their herds and comply with the local regulations are enti- 
tled to protection against reinfection, or at least those who desire 
to continue to keep their herds clean, and if such protection should 
be required of this Board and the owner of a neighboring infected 
or untested herd should refuse to have his animals tested and the 
reactor destroyed it is well within the powers of this Board to 
place a rigid quarantine on the infected premises, which would 
mean the complete segregation of all the animals as well as their 
products, whether milk or manure. 

Before resorting to such drastic measures, however, it is to 
be hoped that the recent opposition to this Board's tuberculosis 
control work will take the trouble to familiarize themselves with, 
the various statutes and regulations now in force and pertaining 
to this subject, and will realize that the milk-consuming public 
will never agree to a return to milk from tuberculous cows for, 
their children, regardless of the form in which it may be served. 
While pasteurized milk is safe enough, if properly pasteurized un- 
der official supervision, the best authorities agree that it is never 
safe to rely on pasteurization, and where there is so little infec- 
tion left as is the case here, the only sane and safe way of deal- 
ing with it is by eradication. 

THE HOG RAISING INDUSTRY. 

While there is a certain mortality among the young pigs and^ 
especially among those only a few days old the same may be said 
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to be due principally to poor sanitary and hygienic conditions. In 
this connection it might be well to note what are the conditions 
along these lines in other places and what can be done to reduce 
this great mortality, the principal cause of which undoubtedly is 
to be found in faulty feeding, a lack of variety in the food offered, 
the use of too much swill and in some cases the almost complete 
absence of good pasturage and green feed of various kinds. The 
care of the sow at the time of farrowing also is of immense im- 
portance in saving a large percentage of the pigs born, and a lack 
of experience in dealing with both the mother and the young 
ones at this critical time is said to be enough to reduce the size 
of the litters by fifty per cent. The following is quoted from the 
Country Gentleman of May .15 of this year: 

"We expect to lose some pigs, and if a sow crushes five or six 
in a night we call it hard luck. If she kills the whole litter we 
tag her for the butcher, and such is life on the hog farm. We 
do not realize that one-sixth of our pigs are gone. The truth is, 
we kill the young pigs by improper feeding of the sows or allow 
them to die as a result of our own carelessness. 

" The precautions to be observed are simple : Handle your 
sows and accustom them to handling, but do not worry them at 
farrowing time. Be on hand when the litter arrives, and as each 
pig is born put it into a box that has been well bedded with straw 
so as to be warm and comfortable. When the sow settles down 
and is resting easily let the pigs nurse. Later if she becomes 
restless return them to the box. Be careful that you do not allow 
her to crush half the litter while you are at dinner or are doing 
chores at some other part of the farm. 

"The first four or five days are the most critical for the yourg 
pigs, and a little time with them at that period pays big dividends 
later. Most breeders allow the sow only water for the twenty- 
four to forty-eight hours after farrowing. A few give one good 
feed to fill the sow up and keep her quiet. We prefer the first 
plan. Increase the amount of feed gradually and avoid any sud- 
den changes in kind of feed supplied. Have the sleeping beds 
dry and fresh, keep the troughs clean, and see that all the pigs 
get plenty of exercise and sunlight. 

"Two years ago an Iowa short-course instructor reported the 
following losses of young animals in that state: 

"362 Iowa farmers lost 22.3 per cent of all colts foaled. 

"469 Iowa farmers lost 8.4 per cent of all calves dropped. 

"442 Iowa farmers lost 23.7 per cent of all pigs farrowed. 

"Such loss and waste is too great a tax on the livestock indus- 
try. Buildings and equipment may be partly responsible, but 
improper feeding, carelessness and ignorance kill a large share 
of the young animals." 
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RABIES IN DOGS. 

Another quotation relative to this Board's efforts at preventing 
the introduction of rabies or hydrophobia into the Territory with 
dogs coming from the mainland of the United States and from 
countries where this disease is known to exist would seem to be 
of sufficient interest to repeat here. It is taken from the May, 
1915, issue of the Veterinary Record, London, England, and 
reads as follows : 

"Most of us can remember the outcry that dog owners raised 
against the Board of Agriculture policy of quarantining imported 
dogs. The wisdom of that, policy has been evident for a long 
time, and has recently been strikingly exemplified. We have 
just had the first case of canine rabies in the Kingdom since 1902 ; 
and it occurred in a dog in quarantine, and therefore unable to 
affect others. There is no gainsaying the moral of these two 
facts — the long immunity, and the one case occurring in the 
security of quarantine. Our present quarantine secures us from 
rabies. But if we relax it, the importation of dogs will greatly 
increase, and the prevalence of rabies in many other parts of the 
world would soon cause its re-introduction here/' 

Respectfully submitted, 

Victor A. Norgaard, 
Territorial Veterinarian. 

REPORT FOR MAY. 

Honolulu, May 31, 1915. 

Board of Commissioners of Agriculture and Forestry. 

Gentlemen : — I beg to report on the work of the Division of 
Animal Industry for the month ending May 31st as follows: 

HOG CHOLERA. 

On Saturday, May the 8th, this office was notified that a disease 
supposed to be hog cholera had appeared among the swine on the 
ranch belonging to Mr. Charles Bellina at Kuliouou, about eight 
miles from Honolulu on the road to Koko Head. The place was 
visited immediately and the diagnosis confirmed by post-mortem 
examination of a number of dead hogs. Vaccination with anti- 
hog cholera serum had already been begun, but as the disease ap- 
peared to be of a most unusually virulent nature and as the loca- 
tion was favorable for the purpose, it was recommended that the 
treatment of the hogs be placed in the hands of this Board, the 
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owner agreeing to abide by all instructions as to care, treatment 
and segregation, the Board furnishing the vaccine required. 

On Monday, May 11th, while visiting the same place and while 
making a post-mortem examination of a recently dead hog, the 
writer was informed by Mr. P. Pond's ranch superintendent that 
a number of hogs had died at Mr. Pond's hog farm near Leile- 
hua, showing the same symptoms, that is, ulcers in the intestines, 
as those exhibited in the hog then being examined. Consequently 
a visit was made to Mr. Pond's farm the following day, where it 
was learned that acute, virulent hog cholera had prevailed for 
ten or eleven days, making its first appearance on May 1st, or 
the day following my last visit to that place. No satisfactory 
reason for not notifying this office of the existing conditions 
could be obtained as little as Mr. Bellina could give any reason 
for his failure to report the outbreak on his place. It must 
therefore be considered a most remarkable coincidence that so 
virulent and fatal a disease should make its appearance simul- 
taneously on two hog farms, forty miles apart, with no similar 
disease existing in the Territory and no hogs having been intro- 
duced from the mainland since March 15th, or nearly seven weeks 
before. 

As already stated the serum treatment was undertaken imme- 
diately and with very good success in both of the infected herds. 
While a number of hogs were lost before the disease was under 
control the total loss aggregates but a fraction of what it would 
have been except for the serum treatment, and this fraction would 
undoubtedly have been still smaller had a sufficient quantity of 
serum been on hand to treat all the animals at once. The serum 
however is expensive, while its curative value diminishes with 
time; nor is it returnable to the manufacturers. For these rea- 
sons the local druggists cannot afford to keep it on hand in large 
quantities, but must rely on the cable for supplies beyond a rea- 
sonable amount, unless guaranteed by the hog owners. 

The curative as well as preventive properties of this treatment 
are, however, well illustrated by the fact that at the present 
writing, that is seven to eight weeks after the first outbreak of 
the disease, all of the hcgs which were injected before the dis- 
ease had advanced beyond the fatal point and many of which 
were very sick at the time of treatment are now doing well and 
gaining flesh rapidly ; still more remarkable, however, is the fact 
that the disease did not gain access to any other piggeries or hog 
farms, but was kept confined to the two original farms, which of 
course were declared in quarantine immediately after the diagno- 
sis was made. But as both owners failed to report the appear- 
ance of the disease promptly there was every opportunity for 
the infection to become widespread before a quarantine was estab- 
lished, and what with dogs, horses, swill wagons, trucks and the 
shoes of laborers, drivers and visitors, it is as stated very remark- 
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able that the belated quarantine measures proved so effective. 
The continued drought with much sunshine and many warm days 
has undoubtedly assisted materially in destroying such infection 
as may have been carried away through carelessness or ignor- 
ance, while the treatment itself, aimed as it is at the destruction 
of the infection while still in the system of the affected animals, 
may also be responsible for part of the success. The outbreak 
may therefore be considered as having come to a close while its 
origin remains a complete mystery which may never be cleared up. 
The unusual virulent form of the outbreak will however necessi- 
tate the continuation of the quarantine for four to six weeks after 
the last death from cholera in either of the two places in question. 

BOVINE TUBERCULOSIS CONTROL WORK. 

As stated in last month's report bovine tuberculosis is so nearly 
eradicated that only very few herds now remain where the dis- 
ease may be said still to be well established. One of these herds, 
belonging to one of the largest dairy men on Oahu, is shortly to 
be moved from its present location to a new modern dairy now 
under construction and located in a neighborhood where a great 
deal of milk is being produced and where all the dairy men have 
endeavored to free their herds of diseased cattle and with uniform 
success. Two of these dairy owners both of whom now possess 
clean herds strenuously object to having a diseased herd moved 
into their immediate neighborhood, and have strongly voiced their 
protests to this office. As bovine tuberculosis is now recognized 
and guarded against as a dangerous, infectious and contagious 
disease, transmissible to human beings, through federal, territorial 
and municipal statutes, laws, regulations and ordinances, it would 
seem that the protests in question, though without precedent, are 
well founded and demand the support of this Board. The statute 
creating the Division of Animal Industry gives the Board full 
power to quarantine any premises on which are kept live stock 
affected with infectious or contagious diseases. Federal regula- 
tions prohibit the shipment in interstate trade of animals so affect- 
ed, while territorial laws and regulations prohibit their introduc- 
tion into the Territory. Finally, a municipal ordinance forbids 
the sale of milk from animals so affected. 

If therefore the owner in question should decide not to have 
his herd tested and freed of tuberculous animals before moving it 
the Board would of necessity be constrained to declare his herd 
and premises quarantined \vhich measure would likewise prevent 
the removal of any milk from the premises. I have however 
recently called on the owner and urged him to comply with the 
requirements of the local sanitary authorities, and I have hopes 
that he will see the necessity of doing so. There is every reason 
to believe that the milk consuming public will not wittingly and 
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knowingly return to tuberculous milk as a steady diet for their 
children, and the owner might find it difficult to dispose of his 
milk should the conditions on his premises become known gen- 
erally. 

In this connection I am pleased to state that there is a pros- 
pect of the renewal of the municipal milk inspection in coopera- 
tion with this Board, Mr. Logan informing me that he intended 
to take the matter up with the members of the Board. 

Respectfully submitted, 

Victor A. Norgaard, 
Territorial Veterinarian. 

REPORTS OF ASSISTANT VETERINARIAN. 

Honolulu, April 30, 1915. 

Dr. V. A. Norgaard, Chief of Division of Animal Industry. 

Sir : — I beg to submit the following report for the month of 
April, 1915: 

Tuberculosis Control. 

The following dairy cattle have received the tuberculin test 
during the past month : 

T. P. C. 

Charles Lucas 102 102 

E.W.Williamson 6 6 

A total of 108 head have been tested all of which have been pass- 
ed as free from tuberculosis. 

At the end of 1914 the records showed 2.08% of tuberculosis 
for the entire Island of Oahu, this being a reduction from 31.25% 
in four years work and 2.82% of tuberculosis in the city herds 
proper, a reduction from 24% as found four years ago. At the 
present time 76.08% of the dairies of the City and County of 
Honolulu are free from tuberculosis and can be kept free from 
now on if the dairy owner is willing to exercise all possible pre- 
cautions. 

The test this year, which is the sixth annual test since the com- 
mencement of systematic eradication of bovine tuberculosis on 
the Island of Oahu, gives the following results to date : 



No. of 


Total No. 


Number 


Number 


Herds. 


of Animals. 


Passed. 


Condemned. 


12 


1,638 


1,572 


66 



Out of the above herds, two were found heavily infected. One 
was tested for the first time this year and the other, although test- 



175 

ed a number of times previously, more than three times the num- 
ber of animals were tested this year than at the last test. These 
two herds totalled 672 head with a total of 45 condemned ani- 
mals. 

In the city herds proper, with a total of 866 animals there have 
been condemned 21 head, giving a percentage of 2.4% of tuber- 
culosis, which is almost one-half of one per cent less than that 
found in the city dairy herds in 1914. The above 2.4% includes 
a retest of one of the largest dairy herds where, up to the present 
test, there has always been a number of reactors. 

As illustrative of the value of this work and the progress which 
is being made, it can be stated that when this campaign of eradi- 
cation started in 1910, five years ago this month, the largest dairy 
herd in the Territory contained 75% of tuberculous animals, 
while today it contains but 1.2%, and it is safe to say that in a 
few more tests tuberculosis will be wiped out of this herd com- 
pletely. 

The above is only one of a number of cases which could be 
cited to show what has been accomplished since this work began 
and how close we are to the goal of total eradication. Should 
this work now be discontinued or be performed in a lax or half- 
way manner only a few years would have to pass before tuber- 
culosis would again be prevalent throughout the island. 

IMPORTATION OF LIVE STOCK. 

Sierra, San Francisco : 1 1 crates poultry. 

Lurline, San Francisco: 6 crates poultry; 6 cows (Durham), 
K. S. Co., care of C. Brewer & Co. One cow arrived suffering 
from a bilateral dislocation of the femero-sacral joints and had 
to be killed ; 52 mules, Schuman Carriage Co. 

Wilhelmina, San Francisco: 16 crates poultry; 2 cans gold 
fish, W. F. A. Co. 

Arizonan, Seattle : 21 horses, 21 mules, 100 hogs for breeding, 
181 hogs for slaughter, 2 Holstein cows; A. L. Macpherson. 

Manoa, San Francisco: 11 crates poultry. 

Korea, San Francisco: 1 dog, Mrs. H. Isenberg. 

Matsonia, San Francisco : 21 crates poultry. 

Manchuria, Orient: 4 Chinese geese, Mr. Lantang. 

J. A. Chanslor, San Francisco : 1 dog, Sgt. Griggsbee. 

Respectfully submitted, 

L. N. Case, 
Assistant Territorial Veterinarian. 
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Honolulu, May 31, 1915. 

Dr. A. V. Norgaard, Chief of Division of Animal Industry. 

Dear Sir : — I have the honor to submit the following report for 
the month of May, 1915: 

Tuberculosis Control. 

The following dairy herds were tested during May : 

T. 

Waialae Ranch 301 

Waialae Ranch 106 

Dr. C. B. Cooper 5 

Mokuleia Ranch 434 

J. McTaggart 2 

K. Yamashita 1 

From the above tabulated list it will be seen that a total of 849 
animals were tested, 841 being passed as free from disease and 
7 condemned. These condemned animals have already been 
slaughtered, five at the new slaughter house at Wahiawa and five 
at the Waialae slaughter house. 

HOG CHOLERA. 

In connection with the recent outbreak of hog cholera, nine 
trips of inspection have been made to Charles Bellina's ranch at 
Kuliouou and three trips to P. M. Pond's pig farm beyond Lei- 
lehua. Both ranches were placed under quarantine and strict 
orders given to the effect that no persons or wagons be allowed 
on the premises except those directly connected with the care 
and feeding of the pigs ; that no hogs be taken from the premises 
either for slaughter or for any other purpose except by express 
permission of this office whereby safe means of transportation 
could be guaranteed. 

Notwithstanding our strict orders, on the 13th and 14th of 
May shipments totalling 24 hogs were sent from one of the 
above ranches to a Honolulu slaughter house, motor trucks being 
used as a means of transportation. This was in direct violation 
of quarantine and without any permit from this office. Only 
yesterday I found that a Japanese pig raiser from Mokuleia, who 
has been cutting green feed in exchange for swill, has been al- 
lowed to drive right on to the place and discharge his load of 
green stuff and wait a varying length of time for the arrival of 
the swill wagons. The chances are very good that during these 
waits this man walks over a large part of the farm. Under these 
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conditions it is a very easy matter for him to track the disease 
to. his own place and so keep it spreading. No longer ago than 
last week the manager gave every assurance that this man never 
came further than the entrance from the main road. 

At these periodical inspections every possible advice and help 
has been given regarding hygiene and sanitation, methods of 
treatment and dosage in vaccination, but something must now 
be done to enforce our quarantine regulations. 

IMPORTATIONS OF LIVE STOCK. 

Sierra, San Francisco : 9 crates poultry. 

Lurline, San Francisco : 1 horse, D. Ferriera ; 53 mules, Schu- 
man Carriage Co. Kahului: 1 percheron stallion, 1 steel grey 
stallion, F. F. Baldwin ; 1 crate poultry, Maui Agricultural Co. 

Wilhelmina, San Francisco: 19 crates poultry. 

Manoa, San Francisco: 13 crates poultry. Kahului: 3 crates 
poultry. 

U. S. S. Columbine, San Francisco: 1 dog, E. H. Bartels. 

Manchuria, San Francisco: I dog, Dr. F. L. Sanborn. 

Matsonia, San Francisco : 12 crates poultry ; 1 Angora cat, E. 
A. Knudsen. 

Niagara, Sydney: 1 crate poultry. 

Sierra, San Francisco: 1 parrot, W. F. X. Company. 

Shinyo Maru, Yokohama: 1 dog, Mrs. Johnson. 

Respectfully submitted, 

L. N. Case, 
Assistant Territorial Veterinarian. 



DIVISION OF ENTOMOLOGY. 



REPORT FOR APRIL. 

Honolulu, April 30, 1915. 
Board of Commissioners of Agriculture and Forestry. 

Gentlemen : — I respectfully submit my report of the work per- 
formed by the Division of Entomology for the month of April, 
1915, as follows: 

During the month 51 vessels arrived at the port of Honolulu 
of which 26 carried vegetable matter. Six vessels came by the 
Panama Canal route. 
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Disposal. r Lots. Parcels. 

Passed as free from pests 846 17,752 

Fumigated 4 4 

Burned 48 49 

Returned 4 4 

Total inspected 902 17,809 

Of these shipments 17,568 packages arrived as freight, 145 
packages through the postoffice and 96 packages as baggage of 
passengers and immigrants. 

RICE AND BEAN SHIPMENTS. 

During the month 43,419 bags of Japanese rice, 500 bags of 
Chinese rice and 3,018 bags of beans arrived from the Orient, 
and after thorough inspection were found free from rice and bean 
pests and the shipments were allowed to be delivered. 

PESTS INTERCEPTED. 

Thirty-nine lots of fruit and 4 lots of vegetables were taken 
from the baggage of passengers and immigrants from foreign 
countries and destroyed by burning. A package of hopvine roots 
from California was found infested with white ants (Termites) 
and was destroyed by burning. This package had been passed 
as free from pests by a local inspector at place of shipment. I 
wrote to the County Commissioner of Los Angeles County and 
drew his attention to the matter. A cherry tree from Japan was 
infested with Aphids (Shermes species) and also contained a col- 
ony of ants. After fumigation and removal of soil the plant was 
passed. Two lots of gladiolus bulbs by mail and express were 
found infested with the bulb aphis. Both shipments were thor- 
oughly fumigated before delivery. A shipment of rose plants 
was treated to fumigation on account of aphis infestation. A 
passenger brought a five-leaved pine tree from Japan, but under 
the federal regulation we refused its landing, such plants being 
prohibited from being brought into the United States. One pack- 
age of tree seed from Manila came by mail and was returned as 
unmailable under rulings of the Federal Horticultural Board. 
Two packages of fruit were sent back on board the Transport 
Thomas as coming from Manila ; they are prohibited from entry. 
Among a few palmseeds from Cuba we found one containing a 
large weevil and from another we got about 100 parasites (Chal- 
cids), which appear to be the parasite of this palmseed weevil. 

BENEFICIAL INSECTS. 

Mr. D. T. Fullaway's work is reported on in his report attached 
hereto. As will be seen large quantity of the various parasites 



179 

have been liberated in sections most favorable at this season of 
the year. There has been considerable complaint of damage done 
by the Japanese rose beetle, and quite a lot of inoculated beetles 
have been distributed. Outlying districts surrounded by waste 
lands have suffered more than others. 

HILO INSPFCTION. 

Brother M. Newell reports the arrival of eleven steamers and 
one sailing vessel of which six steamers brought vegetable mat- 
ter consisting of 315 lots and 4,616 packages. One crate of tur- 
nips was destroyed on account of infestation of the cabbage mag- 
got. 

Seventy-nine sacks of potatoes were destroyed on account of 
being badly infested by the potato tuber moth. The Anyo Maru 
arrived direct from Japan with 8,974 bags of rice, 543 bags of 
beans and one bag of sesame seed, all of which were found free 
from pests. 

Owing to the constant increase of steamers and vessels and 
the changing of crew I deemed it advisable to have our regula- 
tions printed in condensed form for posting on vessels coming 
into the port. Every vessel now arriving whether it remains 
here or is only passing through is furnished with several notices 
with a request to post them in conspicuous places on board the 
vessel. 

INTER-ISLAND INSPECTION. 

During the month of April 58 steamers plying between Hono- 
lulu and the ports of the other Islands were attended to. The fol- 
lowing shipments were passed : 

Plants 66 packages. 

Taro 644 bags. 

Vegetables 60 packages. 

Fruit 4 

Total inspected 774 

The following packages were refused shipment on account of 
infestation or of having soil attached to the plants : 

Plants 8 packages. 

Fruit 14 

Total refused 22 

Respectfully submitted, 

E. M. Ehrhorn, 
Superintendent of Entomology. 



180 

NOTICE. 

Territory of Hawaii — Board of Commissioners of Agriculture 
and Forestry — Division of Entomology — Fruit and Plant Inspec- 
tion. 

Importations Subject to Inspection. 

Nursery stock, tree, shrub, plant, flower, vine, cutting, graft, 
scion, bud, seed, root, fruit pit, fruit, vegetable leaf, nut or moss 
are inspected for insects and diseases liable to become injurious. 
Also queen bees and honey. Labels must be affixed to containers 
of the above shipments, giving name of shipper, locality of pro- 
duction, description of articles and name of consignees. 

Importations Absolutely Prohibited. 

Coffee trees or shrubs. 

Cacao from Dutch E. Indies, Ceylon or India. 

Fresh Fruit from E. or W. Indies, Asia, Australasia, Oceanica, 
Malaysia, Mexico, Central or South America. 

Live Animals, including "Flying Fox" or "Fruit Eating Bat," 
"Land Crab," bird, reptile, or insect injurious or liable to become 
injurious. 

Soil of any kind. 

Rice infested with insects liable to become injurious. 

Banana fruit, shoots or plants from Central America, Panama 
, Canal Zone, West Indies, Dutch Guiana, Oceanica, Malaysia and 
the Orient. 

All Sugar Cane from any part of the world. 

Penalty for Violations. 

Any person violating any of the provisions of this chapter, or 
any rule or regulations of the Board of Commissioners of Agri- 
culture and Forestry, and any master of any vessel which shall 
bring into this Territory any article which the Board shall at any 
time prohibit from being imported into this Territory; and the 
master of any vessel from which shall be landed any article in this 
Act required' to be inspected, until he shall have received a per- 
mit to land the said articles from the Board or its Officer or In- 
spector, as herein provided, shall be guilty of a misdemeanor, and 
shall be punished by a fine not to exceed $500. (R. L. Flaw., Ch. 
28, Sec. 390, as amended by Act 112, Session Laws of 1907). 

E. M. Ehrhorn, 
Chief Plant and Fruit Inspector. 

By order of the Board of Commissioners of Agriculture and 
Forestry. Territory of Hawaii, U. S. A. 
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REPORT FOR MAY. 

Honolulu, May 31, 1915. 
Board of Commissioners of Agriculture and Forestry. 

Gentlemen : — I respectfully submit my report of the work per- 
formed by the Division of Entomology for the month of May, 
1915, as follows: 

During the month 53 vessels arrived at the port of Honolulu of 
which 25 carried vegetable matter and one vessel moulding sand. 
Twelve vessels came by the Panama Canal route. 

Disposal. Lots. Parcels. 

Passed as free from pests 792 18,340 

Fumigated 2 2 

Burned 73 79 

Returned 2 4 



Total inspected 869 18,425 

Of these shipments 18,047 packages arrived as freight, 192 
packages through the postoffice and 186 packages as baggage of 
passengers and immigrants. 

RICE AND BEAN SHIPMENTS. 

During the month 35,469 bags of Japanese rice, 50 bags of 
Chinese rice, 3,792 bags of beans, 272 bags of corn from Man- 
churia and 200 bags of buckwheat from Oriental ports arrived, 
and after thorough inspection were found free from rice, bean 
and grain pests and all shipments were allowed to be delivered. 

PESTS INTERCEPTED. 

Twenty-five lots of fruit and 38 lots of vegetables were taken 
from the baggage of passengers and immigrants from foreign 
countries and destroyed by burning. In the soil around a cherry 
tree from Japan a few grubs of Anomala beetles were found, also 
a colony of ants. A small package of beans in the mail from Jap- 
an was infested with the common bean weevil Bruchus chinensis, 
and was fumigated before delivery. A shipment of Hydrangea 
plants from Pennsylvania was infested with Aphids and fumigat- 
ed before delivery. Four packages of seeds and plants from for- 
eign countries arriving by mail were returned to the sender under 
the ruling of the Federal Horticultural Board as unmailable. A 
lage quantity of tobacco belonging to a firm here was stored in 
our large fumigating house on Kilauea street and subjected to 
fumigation on account of being infested with the tobacco beetle. 
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BENEFICIAL INSECTS. 

Mr. D. T. Fullaway's work during the month is reported on in 
his attached report. Large quantities of various parasites were 
reared and distributed on all the Islands. During the month fur- 
ther complaint was received regarding the damage caused by the 
Japanese Rose Beetle, and lots of inoculated beetles wee furnished 
those who took the trouble to bring in beetles for inoculation. I 
have also had a circular printed giving instructions how to inocu- 
late the beetles so that those living away from Honolulu can pro- 
duce larger quantities of inoculated beetles for their own locality. 

During the month I visited Hilo for the purpose of looking into 
the inspection work at that place. I found that the work has in- 
creased to some extent, and realize more than ever the necessity 
of having to provide other equipment in the very near future. I 
also visited the Kuhio Wharf for the purpose of finding out just 
when and where we can expect to put up the necessar> equipment 
for handling the large shipments which will land at this whaif. 
It will be some time yet before any definite plans can be made 
owing to the unfinished condition of the wharf. 

HILO INSPFCTION. 

Brother H. Newell reports the arrival of ten. steamers, five of 
which brought vegetable matter consisting of 169 lots and 1889 
packages. Excepting for one package of turnips which were 
infested with the cabbage maggot and two lots of gladiolus bulbs 
which were infested with the bulb aphis all shipments were passed 
as free from pests. The turnips were destroyed and the gladiolus 
bulbs were fumigated before delivery. 

INTER-iSLAND INSPECTION. 

During the month of May 67 steamers plying between Hono- 
lulu and the ports of the other islands were attended to. The 
following shipments were passed : 

Plants 79 packages. 

Taro 742 

Vegetables 93 

Fruit 6 

Total inspected 920 

The following packages were refused shipment on account of 
infestation or of having soil attached to the plants : 
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Plants 12 packages. 

Fruit 9 

Total refused 21 

Respectfully submitted, 

E. M. Ehrhorn, 
Superintendent of Entomology. 

REPORT OF IN SECTARY. 

Honolulu, April 30, 1915. 
E. M. Ehrhorn, Esq., Superintendent of Entomology. 

Dear Sir: — Permit me to report the following operations in 
the insectary during the month of April, 1915: 

Bred 6,900 Tetrastichus, 1,129 female and 2,258 male D. fulla- 
wayi, 138 female and 276 male D. tryoni, 475 Spalangia. These 
were liberated as follows : 

Tetrastichus: 2,700 Nuuanu Valley, 2,000 in the insectary, 
800 Tantalus, 100 U. S. Experiment Station, 400 Piikoi St. 

D. fullawayi: 588 Nuuanu Valley, 190 in the insectary, 35 
U. S. Experiment Station, 35 Piikoi Street, 20 Kalihi, 230 Tan- 
talus, 35 Pensacola St. 

D. tryoni: 70 Nuuanu Valley, 10 Pensacola St. 

Spalangia: 375 Waialae, 100 insectary. 

In producing the above parasites there were used for Tetrasti- 
chus 3,000 pupae, and the parasitism is therefore in the neighbor- 
hood of 15% ; for D. fullawayi about 21,000 pupae, parasitism 
5% ; for D. tryoni about 11,000 pupae, parasitism 1%. 

Respectfully submitted, 

D. T. Fullaway. 



Honolulu, May 31, 1915. 
E. M. Ehrhorn, Esq., Superintendent of Forestry. 

Dear Sir: — I submit herewith my report on the work of the 
insectary for the month of May, 1915: 

Bred 21,800 Tetrastichus, 1,043 female and 2,086 male D. fulla- 
tvayi, 348 female and 696 male D. tryoni, 900 Spalangia and small 
colonies of other fruit fly and dung fly parasites. Parasites were 
liberated in the following numbers at the places named : 

Tetrastichus: 11,200 Nuuanu, 3,400 Tantalus, 1,500 Piikoi 
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street, 1,200 Insectary, 1,000 Hilo, 10O Koloa, Kauai, 200 Kauna- 
kakai, Molokai, 200 Haiku, Maui, and 20 Waiakoa, Maui. 

D. full'awayi: 659 Nuuanu, 101 Tantalus, 37 Piikoi street, 69 
Insectary, 50 Hilo, 15 Haiku, Maui, 15 Waiakoa, Maui, 25 Koloa, 
Kauai, 8 Kaunakakai, Molokai. , 

D. tryoni: 172 Nuuanu, 26 Tantalus, 14 Piikoi street, 36 In- 
sectary. 

African Spalangias : 700 Moanalua, 200 Insectary. 

Optus humilis: 100 Kaunakakai, Molokai; 50 Kalaupapa, 
Molokai, 200 ffilo. 

Philippine pteromolid: 700 Moanalua. 

Muscidifurax vorax : 700 Moanalua. 

Calesus silvertsii: 250 Nuuanu. 

Dirhinus giffardii : 50 Haiku, Maui. 

In producing the above parasites there were used for Tetrasti- 
chus 4100 pupae, estimated parasitism 35% ; 17,900 for D. fulla- 
wayi, estimated parasitism 6% ; 3950 for D tryoni, estimated para- 
sitism 4%. 

Respectfully, 

D. T. Fullaway. 



DIVISION OF FORESTRY. 



REPORT FOR APRIL. 

Honolulu, May 14, 1915. 

Board of Commissioners of Agriculture and Forestry. 

Gentlemen : — I respectfully submit the following routine report 
for the Division of Forestry for the month of April, 1915: 

KAUAI TRIP. 

From April 21 to 24, I was on windward Kauai investigating 
the need for forest fences in the region of Anahola. The Makee 
Sugar Company last February completed the fence required by 
government lease on the Kealia Forest Reserve boundary across 
the mauka government lands of Kamalomalo and Anahola. In 
order to protect the rest of this reserve in the region of Anahola 
Ridge and prevent cattle from getting into the forest, it will be 
necessary for the government to build a fence beginning at the 
north end of this new fence and running east along the Anahola 
River, which is the reserve boundary, and around the point to the 
land of Aliomanu, a distance of approximately 2.7 miles. The 
fence should not end here, however, for if it did, cattle could still 
get into the reserve. It should therefore be continued approxi- 
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mately .8 mile north to connect up with the fence across the makai 
boundary of the Moloaa Reserve, . recently completed by Mr. C. 
A. Rice. By building this 3.5 miles of fence the forest reserve 
in this region will be completely protected from cattle which now 
wander into it. I plan to use the services of our newly appointed 
Forest Ranger, Mr. Kaina D. Lovell, in constructing this fence. 
A brief visit around Lihue, Kauai, showed the continued inter- 
est that is being shown in forest tree planting on an extensive 
scale by people who are now beginning to reap the harvest of 
earlier plantings and are selling the wood for local use. 

FENCE WIRE. 

Four bids were received on April 30 in response to the call for 
tenders for furnishing No. 8 galvanized fence wire, but those 
necessarily were all rejected on account of the desire, expressed 
at the Board meeting of April 28, that a better quality of wire 
with more lasting properties be used in our forest reserve fenc- 
ing. In accordance with the directions of the Board I have in- 
quired concerning the best quality of wire available and find that 
it would be useless to attempt now to secure English wire on 
account of the great uncertainty of delivery and very high price 
due to the war. I find that an American Special No. 6 extra 
heavy-coated galvanized fence wire manufactured by the Ameri- 
can Steel & Wire Co. has been used with equal satisfaction as the 
English wire on Hawaii, and I propose soon to call for bids on 
a sufficient amount of this wire to fence twenty miles of forest 
reserve boundary. 

GRASS CUTTING ON TANTALUS. 

A complaint was received concerning grass cutting on Tantalus 
and was at once investigated. No permits have been issued since 
last summer for this purpose, but it seems evident that some 
loads of grass or honohono have been cut from time to time from 
the government forest reserve in this region. Ranger Kapihi 
was several times instructed to keep closer watch to prevent this 
trespass and he has been required to move up to his mauka house 
where he is now on hand to warn grass cutters to keep off the 
reserve. 

APPOINTMENTS. 

To fill the vacancy caused by the resignation of Mr. Wilbur 
A. Anderson, Mr. John S. Goodell of Nahiktt, Maui, was on 
April 28 appointed District Fire Warden for that portion of 
Koolau, Maui, lying to the east of Makapipi Gulch. 

On May 1, Mr. Kaina D. Lovell of Anahola, Kauai, was ap- 
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pointed Forest Ranger for that island. It is a pleasure to be 
able to take this advance step toward the better administration of 
our forest reserves. Ranger Lovell's work will consist chiefly 
in constructing fences at first, to be followed by the prevention of 
trespass and some planting work. He will continually be on the 
watch for forest fires. 

APPLICATION FOR AWA. 

An application was received during the month for permission 
to take awa from the unsurveyed government land mauka of the 
homesteads between Pahoa and Kaimu, District of Puna, Hawaii. 
On account of the absence of reliable precedent in handling such 
a permit, before referring the application to the Board I prefer 
first to investigate the matter on the ground in order to determine 
the value of the material to the government and the feasibility of 
issuing and handling such a permit. 

A report on the activities in the department of the Forest Nur- 
seryman is, as usual, appended to this report. 

Respectfully submitted, 

C. S. Judd, 
Superintendent of Forestry. 

REPORT FOR MAY. 

Honolulu, June 10, 1915. 
Board of Commissioners of Agriculture and Forestry. 

Gentlemen : — I respectfully submit the following routine report 
for the Division of Forestry for the month of May, 1915: . 

FENCING ON KAUAI. 

The construction of the proposed 3.5 miles of fencing along 
the reserve boundary at Anahola, Kauai, mentioned in my April 
report, has not yet been started because as yet it has not been 
possible to secure the services of a local surveyor to run out 
two lines along the boundary of government land. These lines 
must be definitely located before the fence can be constructed and 
the building of the remainder of the fence would not be effective 
unless this gap is also fenced. I am in correspondence with par- 
ties who can do this surveying and hope soon to have it completed 
so that the fence construction can proceed. - 
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FENCE WIRE. 

On May 15, a call was issued for bids for furnishing 520 coils 
of No. 6 gauge American special extra heavy-coated galvanized 
fence wire, bids to be opened early in June. This was the kind 
of wire found after inquiry to be the most durable wire available 
and decided upon with the Commissioners who were in town as 
being the best to use in our forest reserve fencing. 

FOREST FIRE NEAR HILO. 

On March 29, 1915, a fire started on the Government leased ^ 
land of Piihonua, near Hilo, Hawaii, and raging for four days ' 
before it was extinguished by men working under the direction 
of District Fire Warden John A. Scott, endangered cane fields 
and burned over some 200 acres of pasture and forest land be- 
longing to the Hawaiian Evangelical Association, Lyman Estate, 
Hilo Sugar Co., and Ponahawai Coffee Co. It was started by a 
native who was burning brush when a strong wind came up and 
scattered the fire in spite of his efforts to control it. The fire did 
not reach within more than a mile of the Hilo Forest Reserve. 

TRIP TO MOLOKAI. 

The last six days of May and a few days in June were spent 
on the Island of Molokai becoming acquainted with the condition 
of the forest reserve on that island. Most of the western end of 
the reserve on the leeward side of the island or all of the lands 
under the control of the American Sugar Co. in the reserve were 
fenced about 16 years ago and the results of keeping out the 
cattle and reducing the number of wild deer and goats are already 
most gratifying. Where the former damage was not unusually 
severe the native forest consisting mostly of Ohia lehua is com- 
ing back naturally in a profuse manner. Swamps that were for- 
merly drying up on account o*f the damage to the forest are be- 
coming very wet again and will soon be impenetrable on account 
of the bog and new forest growth. These good results are a 
strong argument in favor of the protection of our native forests. 
Where previous damage was excessive in this part of the reserve 
tree planting to a certain extent has been done by the American 
Sugar Co., with excellent results. 

The conditions on the leeward side of this reserve further to 
the east, where verv little government land is involved, are some- 
what different. Here the country is "more broken- up by steep 
gulches and although there is practically no fencing along the 
forest reserve boundary, in only a few places on private lands 
have cattle gotten into the woods Theie a**e no wild eoats in 
this region. The majority of the lands here are privately owned 
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and as yet little fencing has been done by the owners on account 
of the expense. Almost all of the few strips of government land 
which run into the reserve have clauses in the lease of the land 
below the reserve boundary requiring fencing. While all of this 
fencing has not yet been completed, a start has been made by 
some of the lessees. The only unleased government land in this 
part of the reserve, in which the government owns a half interest, 
I found to be a very narrow ridge bordered by steep gulches. 
Cattle are entirely absent and no damage has been done to the 
splendid forest of young Ohia trees. 

A curious and gratifying result of the killing of the lantana 
by blight in the gulches in this region has been the springing up 
of young Kukui trees in great quantities. 

PUBLICATIONS. 

Upon the exhaustion of Circular No. 2 of this Division, "In- 
structions for Propagating Forest, Shade and Ornamental Trees," 
by David Haughs, which is handed out to those who do tree plant- 
ing, a new supply was printed during the month. 

Respectfully submitted, 

C. S. Judd, 
Superintendent of Forestry. 

REPORTS OF FOREST NURSERYMAN. 

Honolulu, May 13, 1915. 
C. S. Judd, Esq., Superintendent of Forestry. 

Dear Sir: — I herewith submit a report of the principal work 
done during the month of April. 





NURSERY. 








Distribution of Plants. 








In boxes 








In seed • trans- 


Pot 






boxes, planted. 


Grown. 


Total 


Sold 


.... .... 


80 


80 


Qratis 


• 


915 


915 



995 995 
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COLLECTIONS. 

Collections on account of plants sold amounted to $ 1.80 

Rent of building, nursery grounds, 4 mos., Dec. to Mar. 140.00 

Total $141.80 

PLANTATION COMPANIES AND OTHER CORPORATIONS. 

Under this heading the distribution of plants is as follows: 
11,000 seedlings; 3050 in transplant boxes; and 300 pot grown 
Total, 14,350. 

MAKIKI STATION. 

The transplanting of seedlings, mixing and sterilizing soil and 
attending to the other trees of the station has constituted the prin- 
cipal work. 

HONOLULU WATERSHED PLANTING. 

During the month the trails in the vicinity of Sugar Loaf hill 
have all been cleared. A new trail starting in the main Makiki 
Valley, about half a mile above the Makiki Station and running 
across the ridge to Herring Valley and continuing along the Ewa 
side of this valley until it joins the trail from Sugar Loaf below 
the springs has been completed. This trail will make it practical 
to use the small nursery at the base of Sugar Loaf while the 
planting is being done in Herring Valley and on the adjoining 
ridge. 

As a protection against, fires the clearing off of some of the 
old trails and making new ones where required is necessary work 
at this time. The dry season is coming in and the dense growth 
of Hilo grass which is to be found on those precipitous slopes 
would, in the event of a fire starting, make it very difficult to con- 
trol. Consequently the trails have been arranged with this idea 
in view. 

ADVICE AND ASSISTANCE. 

The writer has been called upon to make visits and give advice 
as follows : Visits to places in and around the city, 10 ; advice by 
telephone, 12; advice to people calling at the nursery, 8; advice 
by letter to people on the other islands, 4 ; total, 34. 

Respectfully submitted, 

David Haughs, 
Forest Nurseryman. 
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Honolulu, June 14, 1915. 

C. S. Judd, Esq., Superintendent of Forestry. 

Dear Sir: — I herewith submit a report of the principal work 
done during the month of May : 





NURSERY. 








Distribution of Plants. 






Sold 

Gratis 


In boxes 
In seed trans- 
boxes, planted. 

101 

2000 1250 


Pot 
Grown. 
80 

728 

808 


Total 
181 
3978 




2000 1351 


4159 




COLLECTIONS. 







Collections on account of plants sold amounted to $ 5.40 

Rent of buildings, nursery grounds 35.00 

Total $40.40 

PLANTATION COMPANIES AND OTHER CORPORATIONS. 

The distribution of plants under this heading amounted to 
3500 in transplant boxes. 

SEED COLLECTING. 

The seed season for a large number of forest and ornamental 
trees is just coming in and the two collectors are kept busy. Tan- 
talus and Nuuanu Valley have been searched in vain. No good 
Koa seed can be found. We are in hope of being able to procure 
some Koa seed from Kona and have written to a party who re- 
sides there about it. 

SEED EXCHANGE. 

The seed exchange system started by us during the year 1907 
and kept in operation ever since has been of mutual benefit to 
ourselves and also to Botanic Gardens, Experiment Stations, Nur- 
series and other institutions and individuals throughout the differ- 
ent countries listed below. Our "foreign list contains the names 
of 79 institutions and individuals with whom we exchange seed 
from time to time. All of those named have received seed from 
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us during the past eight years and we have assurances from each 
that they will gladly forward full lists of samples at any time we 
desire same. We have received lists from a number of these. 
The lists comprise ornamental and forest trees, shrubs, creep- 
ers, palms and annuals. The number of species varies according 
to the size of the institution. The lists of seed sent out from the 
Nursery here generally contain about 100 species. By keeping in 
touch with those institutions we are in a position, should we at 
any time in the future find it necessary to do more experimenting 
with trees on the higher lands or elsewhere, to call on them for 
seed. The following is a list of the different institutions which 
constitute our seed exchange: 

EXCHANGE LIST. 

Gardens and parks, 2 ; nurseries, 4 ; acclimatization gardens, 1 ; 
botanic gardens, 53 ; forest departments, 4 ; experiment stations, 
5 ; agricultural departments, 6 ; collectors, 4 ; total, 79. 

The following is a list of the countries, giving the number of 
institutions, etc., in each with which we have been in communica- 
tion and exchanged seed during the past eight years : 

Africa, 8 institutions ; Australia, 12 ; Argentina, 1 ; Belgium, 1 ; 
Brazil, 4 ; Cuba, 1 ; China, 2 ; Chili, 1 ; Ceylon, 1 ; Cochin China, 
2; Great Britain, 2; Fiji, 1; France, 2; Germany, 1; Greece, 1; 
Guiana (British), 1 ; India, 12; Japan, 3; Java, 1 ; Federated Ma- 
lay States, 2; New Zealand, 2; Peru, 2; Straits Settlements, 3; 
Tasmania, 1 ; West Indies, 12 ; total, 79. 

In addition to the above we have on our regular exchange list 
and have exchanged seed with each of the following: The For- 
estry Department, Manila ; the Experiment Station, Guam ; and on 
the mainland : Botanic Gardens, Washington, D. C. ; Arnold Ar- 
boretum, Massachusetts ; Harvard Experiment Station, Cuba ; 
Botanic Laboratory and Gardens, Johns Hopkins University, Bal- 
timore, Maryland; Prof. Albert Akerman, School of Forestry, 
University of Georgia; Harvard Botanic Gardens, Cambridge, 
Massachusetts ; Office of Seed Introduction, U. S. Department of 
Agriculture, Washington, D. C. ; New York Botanic Gardens, 
Bronx Park, N. Y. ; Botanical Desert Laboratory, Tucson, Ari- 
zona; Missouri Botanical Gardens, St. Louis, Missouri, and Ac- 
climatization Society, Santa Barbara, California. 

MAKIKI STATION. 

In addition to the regular routine work some needed repairs 
have been made to the buildings. The boiler and sterilizer have 
been treated to two coats of paint and part of the buildings given 
a coat of green stain. 

In addition. to the regular stock of plants which are always in 
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demand we have at present at this station a number of plants 
raised from seed which we have received through our exchange 
system, a few of which are worthy of note. Juniper us Australis, 
about 2500 plants from seed received from Jamaica. Camphor 
tree, about 200 plants from seed received from Formosa. From 
Australia, Maleluca, three species (the paper bark tree of Aus- 
tralia). We have about 1000 plants of each species. Several spe- 
cies of ficus from India, including the Ficus religiosa, the sacred 
tree of the Hindoos. We have a number of other species contain- 
ing small quantities of each coming along, some of which look 
very promising. 

HONOLULU WATERSHED PLANTING. 

The work done during the month has been principally hoeing, 
making holes and planting. The lower slope of Herring Valley 
is being planted with Kukui. 350 Kukui trees have been planted 
during this month. The trees formerly planted are doing very 
well and a large number of them are now above the grass and 
guava bushes and are able to take care of themselves. 

ADVICE AND ASSISTANCE. 

The writer has been called upon to make visits and give advice 
as follows: Calls, 6; advice by telephone, 10; advice at nursery, 
8; by letter, 4; total, 28. 

Respectfully submitted, 

David Haughs, 
Forest Nurseryman. 



DIVISION OF HYDROGRAPHY. 



REPORT FOR APRIL. 

Honolulu, May 11, 1915. 

Board of Commissioners of Agriculture and Forestry. 

Gentlemen: — The following report of operations of the Divi- 
sion of Hydrography during April, 1915, is submitted: 

weather conditions. 

The early part of the month was extremely dry. On April 8 
the drought was broken on Maui and all East Maui ditches were 
filled to capacity. During the middle of the month light rains 
fell generally over the islands and during the week ending April 
24, the precipitation was, with a few exceptions, above the aver- 
age. 
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During the latter part of the month heavy rain storms occurred 
in the Hilo, Hamakua and Puna districts on Hawaii ; and at sev- 
eral points on Kauai, Maui and Oahu. At Hana, Maui, on April 
27, 24.3 inches of rain fell in three and one-half hours, and a 
great damage was done to roads, bridges and crops. On Oahu 
heavy rainfall during the last week of the month enabled us to 
obtain much needed flood measurements on the stations main- 
tained in cooperation with the Kahuku and Laie plantations. 
These stations were established to determine the feasibility of 
storing storm water in that vicinity for irrigation of fields that 
are now irrigated by pumped water. 

On Kauai heavy rains fell after April 20. On April 27th four 
inches of rain fell on the McBryde Plantation, and the Wainiha 
Power Plant was shut down as not being needed, — the first time 
in three years. 

1914 RAINFALL RECORDS. 

That the Hawaiian Islands were bountifully supplied with rain- 
fall during 1914 is demonstrated by the following records which 
have just been completed. These are only part of the stations 
maintained by the Division of Hydrography, or to which private 
records are furnished. 

kauai. 

Mt. Waialeale, elevation 5080 feet, over 600 inches. (Partially 
estimated). 

Hanapepe Valley, elevation 2080 feet, 256 inches. 
Wainiha Valley, elevation 700 feet, 223 inches. 
Wainiha Power House, elevation 125 feet, 186 inches. 
Wainiha Ridge, elevation 1900 feet, 224 inches. 
Lehuamakanoi, elevation 3930 feet, 186 inches. 
Kapaka, elevation 635 feet, 182 inches. 

oahu. 

Nuuanu Pali, elevation 1200 feet, 138 inches. 
Wahiawa (mauka), elevation 1200 feet, 230 inches. 

MAUI. 

Waihee Valley, elevation, 1500 feet, 460 inches. 

Puu Kukui, elevation 4300 feet, 429 inches. 

Keanae, elevation 1000 feet, 397 inches. 

Iao Valley, elevation 1500 feet, 240 inches; 

Honokohau, elevation 800 feet, 255 inches. 

Kula Pipe Line, elevation 4300 feet, 330 feet (about). 
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Honolua Ranch, elevation 800 feet, 255 inches. 
Mt. Eke, elevation 4500 feet, 270 inches (about). 
Honomanu, elevation 1800 feet, 361 inches. 
Kopiliula, elevation 1225 feet, 356 inches. 
Waikamoi, elevation 1275 feet, 392 inches. 

HAWAII. 

Kahawainui (Upper Hamakua Ditch), elev. 4080 ft., 504 in. 
Alakahi (Upper Hamakua Ditch), elev. 3870 ft., 350 in. 
Kahawainui (Lower Hamakua Ditch), elev. 1040 ft., 308 in. 
Koiawe (Upper Hamakua Ditch), elev. 3350 ft., 217 in. 
Koiawe (Lower Hamakua Ditch), elev. 1000 ft., 211 in. 
Waima (Lower Hamakua Ditch), elev. 980 ft., 192 in. 

CHANGES OF PERSONNEL. 

C. T. Bailey, assistant engineer, sailed on the April 5th U. S. 
Army transport to spend three months accumulated leave on the 
mainland, and three months in the Washington, D. C, office of 
the U. S. Geological Survey on general office and executive train- 
ing work. He expects to return to Honolulu about November 13, 
1915. 

R. C. Rice, formerly office engineer for the California districc 
of the U. S. Geological Survey, arrived on April 13, and wili act 
as office engineer for this Division in the future. 

The services of R. D. Kliss, assistant engineer, of the Philip- 
pine service, have been secured, and Mr. Kliss will report for 
duty about July 1st. 

Kauai. 

The construction work on the new Kapaa stream and ditch 
measurement stations was practically completed. Floods during 
the latter part of the month delayed this work. All stations in 
the upper Waimea water shed were visited and minor repair 
work was done. All continuous record stream measurement sta- 
tions on windward Kauai were visited. 

Mr. Hardy spent 25 days in the field, visited ten stream meas- 
urement stations, and made 15 stream measurements. Mr. Hor- 
ner spent 28 days in the field, principally on construction work. 

Oahu. 

Three cooperative continuous record stream measurement sta- 
tions were established in the upper Punaluu and Kaluanui val- 
leys. The cost of these stations was paid by the Koolau Agricul- 
tural Co., Ltd. The stations will be used to determine whether 



195 

the Punaluu and Kaluanui Streams may be used to develop hydro- 
electric power for pumping on Kahuku Plantation. 

Miscellaneous measurements were made of the outflow from 
the Waiawa portal of the Waiahole tunnel, the flow from the 
new Y. M. C. A. well, and of the Afong ditch in upper Nuuanu 
Valley. 

G. K. Larrison spent 13 days in the field, visited four stream 
and two rainfall measurement stations, and made three miscel- 
laneous measurements. 

H. A. R. Austin spent 23 days in the field, visited 20 stream 
and three rainfall measurement stations, and made 18 stream and 
ditch measurements at regular stations and nine miscellaneous 
measurements. 

R. C. Rice spent 11 days in the field, visited two stream meas- 
urements at regular stations and one miscellaneous ditch measure- 
ment. 

The outflow from both portals of the Waiahole tunnel con- 
tinues to diminish. The Waiahole portal, including "R" tunnel, 
now has a discharge of 28 million gallons per day, and the Wai- 
awa portal 13 million gallons per day. 

Maui. 

Only routine maintenance work was done. G. K. Larrison vis- 
ited all continuous record stream measurement stations, and one 
rain gage on the Iao Valley tableland. This rain gage had been 
tampered with and the receiver reversed so that the annual record 
was spoiled. The gage was also badly battered, apparently by a 
cane knife. 

Hawaii. 

) 
G. K. Larrison spent five days in the vicinity of Waimea mak- 
ing measurements in the Waikoloa drainage area, locating old 
ditches and assisting the Attorney-General in collecting evidence 
relative to the flow of the stream and the ditches diverted there- 
from. 

MAY PLANS. 

Kauai. — The Kapaa measurement stations will be completed. 
New copper rain gages of increased capacity will be established 
on Kilohana lookout, elevation 4020 feet and Mt. Waialeale, ele- 
vation 5080 feet. 

Oahu. — Make needed measurements to complete ratings of 
stream measurements stations, and make minor repairs to exist- 
ing stations. 

The commanding officer of the Hawaiian Department U. S. 
Army has requested that this office make "an examination of con- 
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ditions affecting the water supply at Schofield Barracks/' and 
advise him on the subject. The examination and report will be 
made durirj; May. 

Data relative to the Honolulu water supply will be prepared, 
and furnished to the City and County Engineer. 

Maui. — A large amount of minor repair and maintenance work 
will be done, and stream measurements will be made. Ihe iao 
tableland rain gage will be moved to a more secluded locality. 

Hawaii. — G. K. Larrison will be subpoenaed to appear as a 
witness at Waimea, Hawaii, about May 26, to furnish evidence 
pertaining to the Waikoloa water case. 

Very respectfully, 

G. K. Larrison, 
Superintendent of Hydrography. 

REPORT FOR MAY. 

Honolulu, June 9, 1915. 
Board of Commissioners of Agriculture and Forestry. 

Gentlemen: — The following report of operations of the Divi- 
sion of Hydrography during the month of May, 1915, is sub- 
mitted : 

WEATHER CONDITIONS. 

There was light to moderate rainfall throughout the islands 
during the first part of May. During the latter part of the month 
only light showers occurred and the precipitation was generally 
below the average. Kauai showed the lowest average monthly 
rainfall in the island group, — below one inch. On May 21, when 
Mr. Hardy visited Mt. Waialeale, Kauai, elevation 5080 feet, the 
effect of this deficient rainfall on the high mountains was very 
noticeable. 

KAUAI. 

During the month construction work was completed on the new 
gaging stations on Kapaa Stream and Kapaa ditch. Construction 
work on the new gaging station on Anahola ditch was practically 
completed. 

A 300-inch rain gage was installed on Mt. Waialeale, elevation 
5080 feet, and a rain gage on Kilohana lookout, elevation 4020 
feet, was replaced by one of 120 inches capacity. 

Most of the gaging stations on Kauai equipped with water 
stage registers were visited during the month, and necessary 
minor repairs made. 
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Mr. Hardy spent 26 days in the field, visited 18 stream and five 
rain gage stations, and made 16 regular and one miscellaneous 
discharge measurements. 

Mr. Horner spent 28 days in the field on construction work, 
visited eight stream measurement stations, 14 rain gage and 
three evaporation stations, and made four discharge measure- 
ments. 

oahu. 

A gaging station was established on a ditch that diverts from 
East Branch of Manoa Stream above our gaging station. Main- 
tenance work was done on several stations in the vicinity of Ka- 
huku. 

A field examination of conditions affecting the water supply at 
Schofield Barracks was made at the request of the commanding 
officer of the Hawaiian Department, U. S. Army. A report of 
this examination is in preparation. 

Necessary low stage discharge measurements were secured at 
several of the gaging stations. 

The outflow of the Waiahole portal, including "R" tunnel, of 
the Waiahole tunnel was found on May 7 to be 28 million gallons 
per day. Inflow between the Waiahole portal and the Division 
of Hydrography gaging station below the power house, includ- 
ing discharge from "A" tunnel, amounted to about five million 
gallons per day. 

At the request of the Governor, a topographic map of Oahu 
was prepared in colors, showing the areas of land owned by the 
Territory, Army and Navy reservations, homesteads, and forest 
reserves, and the locations of the stream gaging stations and rain- 
fall stations maintained in cooperation with the U. S. Geological 
Survey. This map shows in a comprehensive way the economic 
relation of the surface water investigations to the territorial land 
divisions of Oahu. 

G. K. Larrison, superintendent, spent five and one-half days in 
the field chiefly in connection with the field examination of the 
water supply for Schofield Barracks, and visited five stream meas- 
urement stations inspecting the water stage registers. He was 
on leave one day. 

C. T. Bailey, assistant engineer, was on annual leave the entire 
month. 

R. C. Rice, assistant engineer, spent most of the month in the 
office computing water stage register records, ararnging technical 
files and preparing rating curves for several stations. He spent 
one and one-half days in the field, visited five stream and one 
ditch stations and made two measurements at regular stations. 

H. A. R. Austin, junior engineer, spent eight days in the field, 
visited 13 stream and four rainfall stations, and made seven regu- 
lar and six miscellaneous discharge measurements.. 
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MAUI. 
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Much needed repairs were made to the gage well and cable 
equipment at the Iao station. A new 300-inch rain gage was in- 
stalled at Waihee to replace the old one which leaked. 

The Iao tableland rain gage was moved to a more secluded 
locality where it is hoped it will not be again tampered with. 

H. A. R. Austin spent 12 days in the field, visited 18 gaging 
stations, three rain gage, stations, and made one regular and two 
miscellaneous measurements. 

HAWAII. 

The water rights suit brought by the Parker Ranch against the 
Territory opened this month at Waimea, Hawaii. The case in- 
volves the adjudication of the water rights in Waikoloa stream. 

G. K. Larrison, superintendent, representing the Division of 
Hydrography, spent May 23 to 31 at Waimea as a witness for 
the attorney-general. At the close of the month he was still at 
Waimea. 

JUNE PLANS. 

Kauai. — Considerable minor repair and maintenance work will 
be done and discharge measurements secured. 

Oahu. — Several minor repairs and maintenance work will be 
done, and measurements secured where needed. 

Maui. — Necessary repairs will be made and measurements se- 
cured. 

Hawaii. — G. K. Larrison will be at Waimea as a witness on the 
water right suit between the Parker Ranch and the Territory. 

Very respectfully, 

Roger C. Rice, 
Acting Supt. of Hydrography. 
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FUNDAMENTAL PRINCIPLES OF CO-OPERATION IN 
AGRICULTURE. 



By G. Harold Powell. 
(Circular of College of Agriculture, University of California.) 

(Concluded.) 

MEMBERSHIP AGREEMENT. 

A cooperative organization to be successful must be held to- 
gether by a membership agreement or contract holding the mem- 
bers together for business purposes. In no other way can an as- 
sociation attain that degree of stability that is necessary in a busi- 
ness undertaking. The association must know definitely what it 
is expected to do, the volume of business to be handled, the ex- 
penses to be incurred and the preparation necessary to be made 
to transact its affairs in an orderly, economical manner. 

Voluntary membership is usually suicidal in a cooperative asso- 
ciation. In the last analysis the association can only succeed 
when the average member believes that the cooperative principle 
is sound; and that conviction must be strong enough to hold the 
members together when their opponents attack them insidiously 
and persistently. This faith must be founded on the sound busi- 
ness results of the organization, as well as on its larger influence 
on the development of the industry as a whole. Unless the 
benefits of the organization are large enough to keep the organiza- 
tion intact, the members cannot be held together indefinitely by 
any form of contract; but the human nature of the average 
farmer has not evolved to that ideal point when a temporary ad- 
vantage offered him by an opponent may not blind him to the 
permanent advantages of the association to which he belongs. A 
membership agreementls a steadying influence on a grower who 
might be led astray by misrepresentation or. by temporary dis- 
satisfaction. Then, too, there are large numbers of farmers who 
are opportunists. They have no interest in the industry as a 
whole. They are interested only in their own immediate success. 
In handling their crops they are rampant speculators. They fol- 
low a sharp-shooting marketing policy, trying to hit the high 
spots presented by an association, a buyer, or a commission mer- 
chant and giving but lukewarm allegiance to any indivdual Or 
association. The opponents of the cooperative system understand 
this psychological trait perfectly, and unless the producer has 
formally bound himself to his association by a definite contract 
to handle all his produce through it for a given period of time 
they draw heavily from the membership by promising a larger 
return, or by playing upon his prejudices in other ways. It is 



200 

an historical fact that a large proportion of the troubles and 
failures in the cooperative movement have been due to the 
irresponsibility of the membership whenever an association has 
been subjected to fire; and no one not experienced in the move- 
ment can have any conception of the degree to which misrepre- 
sentation, insinuation and other modes of creating disaffection 
are persistently kept before the cooperative producers by those 
who make an abnormal profit when the farmer's product is 
handled individually. The same kind of misrepresentation is 
used in building up one association as against another when those 
who handle the business of a cooperative association are inter- 
ested in profits, or derive their compensation from the volume of 
business handled. 

THE MANAGEMENT OF A COOPERATIVE ASSOCIATION. 

The success of a cooperative organization depends primarily 
on the loyalty and stability of the membership ; it depends further 
on efficiency in management. Efficiency in management cannot 
exist without stability of membership ; nor can it be developed 
unless the members appreciate the necessity of providing an effi- 
cient management. The difficulty in most cooperative organiza- 
tions is the lack of appreciation of the need of a high order of 
organizing and business ability on the part of the employees of 
the association. The common failure of cooperative associations 
is usually attributed to inefficient management ; as a matter of 
fact, it is due to the membership itself, which has fallen short in 
securing skillful employees. The individual producer is likely 
to gauge the requirements of management by the size of his own 
business. He falls short in his estimate when he acts on a board 
of directors and is charged with the responsibility of providing 
a management to handle successfully a collective business. In- 
efficient management is a measure of the degree of business effi- 
ciency of those who are charged with the direction of the affairs 
of the associaton ; and unless the membership will sustain a board 
of directors in employing men of a high order of ability a coopera- 
tive associaton is short lived. 

The management of a cooperative organization is more difficult 
than that of an ordinary corporation. The stockholders, not be- 
ing experts in the affairs of the latter, do not often take an active 
interest in its details. The producer, on the other hand, is vitally 
interested in his own business and he is likely to take an active 
part, at least in giving advice concerning the conduct of the busi- 
ness. This is one of the most valuable assets in a cooperative 
organization if the manager is big enough to utilize it. Through 
the knowledge of the producer in the affairs of his association his 
interest and sympathy can be kept vital. If the management be- 
comes* autocratic, the interest of the member dies ; if it is not big 
enough to work out a broad, progressive business policy, using 
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such suggestions as are made by the producers in addition to its 
own knowledge and experience, it in turn loses its connection 
with the association. A management must possess tact, con- 
structive ability, foresightedness, fearlessness in the conduct of 
the business and a clear conception of the real underlying pur- 
pose of the organization, if it is to succeed. The integrity of the 
management must be beyond reproach ; it must be free from en- 
tangling business alliances ; it must be free from the participa- 
tion in any secret profits arisng directly or indirectly from hand- 
ling the business of the organization ; in short, the dealings of 
the management with the organization must be an open book, 
free from questionable business practices of every kind. The in- 
fluence of the management, next to the loyalty of the members, 
exceeds all other influences and the success of a cooperative asso- 
ciation depends on its working out in mutual confidence an effi- 
cient business system that is able to meet successfully all condi- 
tions as they arise. 

A COOPERATIVE ORGANIZATION SHOULD BE FOUNDED ON A 
SPECIAL CROP. 

A cooperative organization should be founded on a special crop 
and the locality in which it handles the product should be com- 
paratively restricted. Special industries involve common prob- 
lems to be solved by the producers, similar difficulties to. over- 
come, similar trade practices and similar trade connections. The 
members of an organizaton that is formed to handle fruit, vege- 
tables, poultry and general farm crops have no common ground 
on which to stand, and these general associations have not been 
successful up to the present time because the membership cannot 
be held together. The citrus fruit growers of California are all in- 
terested in increasing consumption, in extending markets, in re- 
ducing the cost of distribution and marketing, in securing reason- 
able transportation costs, and in the same public policy questions 
that affect the industry. They have therefore deveroped a vitality 
in their organizations that have been attained in no other agricul- 
tural industry in America. An organizaton founded on different 
crops, on the other hand, has a series of totally different prob- 
lems to meet at one time, different business connections to form 
and different classes rather than one class of opponent to meet. 

A COOPERATIVE ORGANIZATION MUST DEVELOP THE INDIVIDUALITY 
OF EACH LOCALITY. 

To be successful a cooperative association must sustain and 
develop the individuality and initiative of the different localities 
in which it operates. The unit of the organization must there- 
fore be a locality in which the soils, the climate and pther condi- 
tions produce a similar grade of product. If the products vary 
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widely in color, texture, form or in other character, on account 
of the conditions under which they are grown, the producers can* 
not be held together because the grades cannot be made similar. 
The attempt to have a single organization cover a wide territory 
is therefore likely to fail. No amalgamation of the farmers of 
different localities in a common organizaton has ever been suc- 
cessful. On the other hand, the orange growers of one locality 
or of similar parts of a locality which produces similar grades of 
fruit, may organize to prepare their product for market under 
distinct local brands. Those of another may do the same thing, 
and a large number of local units may be formed as long as the 
unit embraces a product of similar grades and character. Then 
as a matter of economy and efficiency these local units may fed- 
erate and create a central agency through which they handle their 
common problems. But each local unit preserves its local char- 
acter and develops its local pride and reputation by selling its 
products under a brand that is the exclusive property of the local 
association. In addition to its local brand it may also add a 
brand of the central agency in order to give it greater selling 
power in all parts of the country ; but no local unit should use the 
brand of a central agency exclusively, without using its own 
brand at the same time. 



HANDLING, GRADING, AND PACKING. 

The outcome of a cooperative organization formed to handle 
the growers' product will succeed or fail on the skill and integrity 
with which the product is harvested, handled, graded, and packed. 
The limits of this discussion will not permit this part of the sub- 
ject to be handled in detail. A few fundamental principles, how- 
ever, can be stated: 

1. In the average association the individual grower does not 
possess sufficient skill to harvest, handle, grade or pack his 
product carefully, uniformly or attractively enough to permit the 
association to establish a standard of quality and therefore ac- 
quire a reputation for its brands or grades. A uniform standard 
of quality in the brands shipped by an association is fundamental 
to success. This seems like an axiom, but the fact is that this is 
the rock on which many cooperative organizations have been 
dashed to destruction. Poor handling in harvesting, improper 
handling in preparing the product for sale, careless or dishonest 
grading, or lack of skill and knowledge in grading and packing 
— these are common rather than unusual conditions in the con- 
duct of many cooperative associations. where the handling of the 
product is controlled by the individual members. The output of 
an association, therefore, acquires no stable merchandise value. 
The brands are not a guarantee of quality. 

2. A reputation for uniformity in grading and packing can 
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only be acquired when the product of all of the members is 
handled under uniform conditions. The standardization of a 
product can result only from standardizing its handling, grading, 
and packing. 

3. A uniform product can be established by having the product 
of the individual members handled by the members, under the 
supervision of the association, or for the members by the associa- 
tion. The former method is employed successfully in some deci 
duous fruit associations ; the latter is the usual method in the 
citrus fruit associations. The conditions which lead to either 
method are local as well as those of the industry in question. In 
the citrus industry the crop is harvested v over a long period of 
time and is comparatively non-perishable. It is possible there- 
fore to systematize the methods of handling, to assemble the 
product in a central packing house, and to grade and pack it 
under standard rules. Without this standardization of handling, 
grading and packing, no cooperative association can acquire an 
asset in the reputation of its brands. With standardization it can 
acquire a reputation which makes its output sought after and for 
which the trade will pay a premium. A practical difficulty in 
handling a cooperative association lies in the fact that every mem- 
ber thinks that he produces a product that is the equal or superior 
to that of every other member. The handling of this condition 
is one that tests the tact of the most successful manager. It is a 
practical condition, however, and not a theory, and must be met 
with firmness, with justice and with patience by every coopera- 
tive association. 
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